1278

JOURNAL OF CLIMATE AND APPLIED METEOROLOGY

VOLUME 26

NOTES

A Bias in Skill in Forecasts Based on Analogues and Antilogues

H. M. vaN DEN DooL
Department of Meteorology, University of Maryland, College Park, MD 20742
21 November 1986 and 28 January 1987

ABSTRACT

A bias in skill may exist in statistical forecast methods in which the verification datum is withheld from the
developmental data (cross-validation methods). Under certain circumstances this bias in skill can become trou-
blesome. By way of example, it is shown that the judgment of the quality of forecasts based on analogues and
anti-analogues may severely suffer from a bias in skill. A cure to the problem is discussed. Some implications
for published results of long-range weather forecasting models based on analogues are discussed.

1. Introduction

The problem of artificial skill in statistical forecasting
is well known. A forecast variable ¥ may be related to
the variable X in a give dataset, but on independent
data the previously established empirical relationship
does not always hold up. The shrinkage of skill is es-
pecially problematic if the relationship between Y and
X must be discovered from the dependent data, or, if
Y is forecast from (too) many predictors (X, . .. X,)
in a multiple-regression equation. Recent discussions
of the artificial skill problem can be found in Lanzante
(1984), Michaelsen (1985), Shapiro and Chelton (1986)
and Lanzante (1986), among others.

There are at least two reasons for artificial skill: (i)
Sampling fluctuations are taken for real and (ii) there
may be errors in the design of the forecasting experi-
ment resulting in “skill” in the absence of any real
skill. In this note we want to discuss a peculiar source
of artificial skill that falls in category (ii), but which is
caused by honest attempts to minimize sampling errors.

Many workers are aware of the dangers of sampling
and how misleading an a posteriori foreeast relationship
derived from a limited sample can be. In order to avoid
this trap, several strategies have been developed. The
first is to keep some (usually recent) data in reserve as
independent data in order to test a relation derived
from historical data. Examples are Barnett (1981),
Kilein (1983), and Bhalme et al. (1986). However, since
samples are often small (~35 yr for models involving
upper air data), no one in the field of long-range fore-
casting has the luxury of plentiful dependent and in-
dependent data. Therefore a second method is becom-
ing popular, in which each datum is used for both de-
velopment and verification. The idea is to withhold the
verification datum from the developmental data set
and to cycle repeatedly through this process while
changing the verification datum (and the developmen-
tal dataset) slightly. The second method obviously

© 1987 American Meteorological Society

consumes a lot of computer time. Withholding the
verification data has been named “cross-validation,”
and examples are Michaelsen (1985) and Dixon and
Harnack (1986).

We will now show, by way of example, how artificial
skill can become a problem if the withholding of the
verification datum is not properly done. The example
is taken from the field of long-range weather prediction
(LRWP), where skill scores are notoriously low and
artificial skill is more often a serious problem that at
lead times where true skills are much larger. Given 55
yr of monthly mean surface air temperature at 344
Climate Divisions in the United States, we will search
for analogues, anti-analogues (the latter contracted to
antilogues from now on) and discuss the skill of 1-
month forecasts based on the subsequent weather in
ana- (anti-) logue years, The analogue method is similar
to cross validation in that it withholds the target month
from the pool of potential analogues. (This is obvious,
since the target year is an unbeatable perfect match to
itself.)

In section 2 we discuss the data and the analogue
selection and verification procedures. Examples of in-
correct and correct withholding of the verification data
are given in section 3. Finally, a summary and con-
cluding remarks are presented in section 4.

2, Data, selection and verification

The data used in this study consist of 55 yr of
monthly mean air temperatures (MMAT) at 344
United States Climate Divisions (CD) for the years
1931-85. (January 1986 is included for verification, as
well.) This dataset has recently been published in map

-form by Cayan et al. (1986). Here we use the original

data, including the potentially suspect CDs that were
identified in Cayan et al.’s introduction.

The MMAT given at 344 CDs (s), 12 months (m)
and 55 yr (j) will be denoted by 71s, m, j). Taking out






